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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD ':

WALTHAM. MASSACHUSETTS 02154

REPLYt To

AITrNIION Of

NEDED

Ft, * N7T

Honorable Edward J. King 6 6
Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts 02133

Dear Governor King:

I am forwarding to. you a copy of the Coachlace Pond Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
nished the owner, Lancaster Engineering Company, Inc., 55 Sterling
Streer, Clinton, Massachusets 01510. a

Copies of this report will be made available to the public, upon re-
quest, by this office tinder the Freedom of Information Act. In the case
of this report the release date will be thirty days from the date of
this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

Sincerely yours,

Incl JOHN P. CHANDLER
As stated Colonel, Corps of Engineers

Division Engineer

. . .. .. . . . . .. . .. _



Accession For

NTIS GRA&I
DTIC TAB 71
Unannounced
Just if icat ion-

By ,
Distributon/

Availabit~- r>

Avail an z

__ Dis Special
COACHLACE POND DAM

MA 00106

NASHUA RIVER BASIN
CLINTON, MASSACHUSETTS

PHASE I INSPECTION REPORT 5
NATIONAL DAM INSPECTION

PROGRAM

* 0

S

S

* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



S S

NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MA00106 0 0

Name of Dam: Coachlace Pond

Town: Clinton

County and State: Worcester County, Massachusetts • 0

Stream: Counterpane Brook - Tributary of Nashua River

Date of.Inspection: September 7, 1978

Coachlace Pond Dam is a 440-foot long, 13-foot
high earthfill dam with a stone wall along the top of
most of the upstream slope. The dam was built in
1846, the spillway and outlet works were added in
1881, and subsequently, two merging roadways have been
built on the crest of the dam. -The spillway is a 21.7
foot long, ungated weir with vertical I-beams forming
four bays for flashboards. The spillway is located at
the northwest abutment of the dam and has a crest
elevation (El) of 329.5. 'The outlet works at the dam
include gate house A adjacent to the spillway, two
outlet conduits, and gate house B downstream from the
dam. The outlet conduits are 20 and 24 inches in
diameter and lead to mill buildings. There is a
bypass fromthe 24-inch outlet conduit to the channel
downstream of the spillway. There is also an earth
dike about 900 feet long and 1.4 feet high on the
northeast shore of the pond. The crest of the dike is
at El 333.0 which is lower than the crest of the dam.
Coachlace Pond is the most downstream in a series of
three interconnecting ponds.

There are deficiencies which must be corrected
to assure the continued performance of this dam. This
conclusion is based primarily upon the visual inspec-
tion of the site, a review of available engineering
data, and evidence of limited operating and mainten-
ance procedures. "The dam is considered to be in fair
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condition. It has been placed in the "significant"
hazard category, according to the Corps of Engineers
guidelines for the classification of hazard potential. 0 0

The following are visible signs of distress
which indicate a potential hazard at the site:
deterioration of the brick service building over the
spillway, seepage from the downstream face of the
spillway and from both side walls, severe erosion of
the mortar facing on the side walls of the spillway
channel and approach channel to the gate house, growth
of trees and brush in the floor of the spillway
channel and on the upstream face of the dam, lack of

-- access to gate house A, lack of suitable access to
gate house B, possible leakage from gates in gate B 6
house B, and erosion in areas on the upstream face of
the dam.

Hydraulic analyses indicate that the spillway
can discharge an estimated 380 cubic feet per second ....
(cfs) when the pond level is at El 333.0 which is the 0
crest of the dike. \An outflow test flood of 2,010 cfs
will overtop the dike by a maximum of 3.0 feet, but
will not overtop the dam. The spillway can discharge
only about 19 percent of the test flood before over-
topping the dike.

It is recommended that the Owner employ the
services of a qualified consultant to review existing
hydraulic data and evaluate raising the earth dike,
constructing an emergency spillway, and/or removing
the railroad spur across the channel downstream of the

B spillway. A consultant should also investigate the
condition of all outlet works structures, provide
recommendations on repair of gates and other
facilities, and design an adequate regulating outlet
for the dam.

In addition, the Owner should also accomplish
the following: remove the service building over the
spillway, remove the I-beams from the crest of the
spillway, grout stonework beneath the crest of the
spillway and at both side walls and resurface them
with mortar, resurface the side walls of the spillway
channel and approach channel to gate house A, clear
trees and brush from the floor of the spillway channel
and from the upstream face of the dam, and backfill
eroded areas on the upstream face of the dam and
protect those areas with riprap. The Owner should

COACHLACE POND DAM
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7,

also implement a systematic program of inspection and
maintenance.

The recommendations and remedial measures des-
cribed in Section 7 should be implemented by the Owner
within a period of 2 years after receipt of this Phase .
I Inspection Report. An alternative to these recommen-
dations would be draining the reservoir a d breach
or removing the dam.

Sf M/
l. ward M. Greco, P.E.

Project Manager

S Metcalf & Eddy, Inc. • •

Connecticut Registration

No. 08365

Approved by: . ..*...
f * D j fl l 4 p

en i STrPHENSepffen L. Bishop, P.E. .,- - . -
Vice President I,,d\ No. ,,l

Metcalf & Eddy, Inc. '\ ,.. .

Massachusetts Registration -
No. 19703

*H P
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This Phase I Inspection Report on Coachlace Pond Dam
has been reviewed by the undersigned Review Board 0 0t members. In our opinion, the reported findings, con-
clusions, and recommendations are consistent with the
Recommended Guidelines for Safety Inspection of Dams,
and with good engineering Judgment and practice, and
is hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials
Branch 5 5
Engineering Division

FRED J. RAVENS, Jr., Member S
Chief, Design Branch
Engineering Division

0

* SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED: O

JOE B. FRYAR
Chief, Engineering Division 5

-_Q S _ -
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PREFACE

This report is prepared for guidance contained 0 0
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I In-
vestigation is to identify expeditiously those dams
which may pose hazards to human life or property. The
assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed
investigation, and analyses involving topographic map-
ping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized
that the reported condition of the dam is based on obser-
vations of field conditions at the time of inspection
along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior
to inspection, such action, while improving the stabil-
ity and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the
normal operating environmental of the structure.

It is important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condition
of the dam at some point in the future. Only through
continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accord-
ance with the established Guidelines, the Spillway Test
Flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm
runoff), or fractions thereof. Because of the magni-
tude and rarity of such a storm event, a finding that
a spillway will not pass the test flood should not be
interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of rela-
tive spillway capacity and serves as an aid in determin-
ing the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general - - _

condition and the downstream damage potential.

COACHLACE POND DAM
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COACHLACE POND
CLINTON, MASSACHUSETTS

VIEW FROM UPSTREAM OF SOUTH ABUTMENT

Location and Direction of Photographs
Shown on Figure in Appendix B -0
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

COACHLACE POND

SECTION 1 0 0

PROJECT INFORMATION

1.1 General -

a. Authority* Public Law 92-367, August 8,
T972 authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a
national program of dam inspection throughout
the United States. The New England Division - -

of the Corps of Engineers has been assigned S
the responsibility of supervising the inspec-
tion of dams within the New England Region.
Metcalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams in the State of Massachusetts.
Authorization and notice to proceed was issued 0 -

to Metcalf & Eddy, Inc. under a letter of July
28, 1978, from Ralph T. Garver, Colonel, Corps
of Engineers. Contract No. DACW 33-78-C-0306
has been assigned by the Corps of Engineers for
this work. -

b. Purposes

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify con-
ditions which threaten the public safety
and thus permit correction in a timely
manner by non-Federal interests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

(3) Update, verify and complete the National
Inventory of Dams.

COACHLACE POND DAM
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1.2 Description of Project

a. Location. The dam is located in the Town 0 S
of Clinton, Worcester County, Massachusetts,
on Counterpane Brook, a tributary of the
Nashua River (see Location Map and Figure D-l,
Drainage Area Map).

b. Description of Dam and Appurtenances. 0 0
Coachlace Pond Dam is an earthfill dam with
a granite block wall along part of the up-
stream face (see Figures B-1 and B-2). The
dam is approximately 440 feet long and has
a maximum height of 13 feet near the spillway.
The crest of the dam consists of New Harbor •
Road which forms a Y-intersection with
Franklin Street near the southeast abutment.
The width of the crest is generally 34 feet
and widens to 185 feet at the southeast abut-
ment. The elevation of the crest is generally
339.6 to 343.3, but is higher near the abut-
ments where the crest meets a steep hill to
the southeast and a bridge to the northwest.
The upstream face of the dam consists of a
granite block wall about 1.5 feet high at
the top of the slope with a 2:1 (horizontal:
vertical) earth slope at the bottom. The - 0 •
granite wall ends near the intersection of
New Harbor Road with Franklin Street, and
the remaining upstream face is an earth
slope at 2.7:1. The downstream face is an
earth slope at 1.5:1 to 2.0:1.

The spillway is located at the northwest
abutment of the dam about 65 feet upstream
of New Harbor Road. The crest is constructed
of asphalt-covered stone masonry with 4 bays
separated by 6-inch vertical I-beams installed
to hold flashboards. The gross length of 0 5
the spillway is 24.1 feet, and the avail-
able clear span between the beams totals
21.7 feet. The crest of the spillway is at
El 329.5. Downstream of the crest, the sur-
face of the spillway slopes at 5:1 for a
distance of 5 feet, then is level for a dis- - .
tance of 1.8 feet, and then drops vertically
about 2 feet to the stream bed.

Above the spillway is a brick service build-

ing supported by a brick arch, whose crown is

COACHLACE POND DAM
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10.2 feet above the crest. The service
building contains a wood frame for hoisting
flashboards and an opening in the floor for
access to the flashboards. The approach to
the spillway is a 24-foot wide, 100-foot long
channel with vertical side walls made of
granite blocks or dry-stone masonry faced with
mortar. The walls extend from the service
building 64 feet upstream and range in height • S
from 10.7 feet at the spillway to 5.5 feet up-
stream. The upstream portion of the channel
has earth slopes. The entrance to the channel
contains a trash rack, and 25 feet downstream
are two manholes for a sewer located in the
middle of the channel. The channel downstream
of the spillway is 24 feet wide for a distance
of 57 feet. The side walls are vertical, made
of dry-stone masonry faced with mortar, and
about 13 feet high. The floor of the channel
is bedrock which slopes up and into the side
walls. From 57 to 135 feet downstream of the
spillway, an abandoned railroad spur crosses
the channel diagonally about 2.5 feet above
the stream bed. A manhole for a sewer is also
located in the middle of the channel just
upstream of the railroad spur. A steel bridge
on Old Harbor Road passes over the railroad
spur about 19 feet above the stream bed (see
profile on Figure B-2). The channel down-
stream of the railroad spur is 24 feet wide
and 3 to 8 feet deep. The channel consists of
vertical dry-stone masonry walls with the

* floor on bedrock. This channel continues
about 650 feet downstream to a mill on Main
Street.

The outlet works consist of gate house A with
an inlet from the pond, two outlet conduits,
and a second gate house B downstream. The 0 0

upstream gate house is a brick building
located adjacent to the spillway. The inlet
from the pond is 38 feet long and 20 to 22
feet wide with vertical side walls 14 to 16
feet high made of dry stone masonry faced with
mortar. At the pond end of the inlet is a 5 -

metal frame with two bays 6.4 feet wide and
12.6 feet high.

At gate house A, there is a rectangular open-
ing 16.2 feet high and 2.6 feet wide with anp. -. 0

COACHLACE POND DAM
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invert at El 323.8. A drawing dated August 9,
1881 shows that two outlet conduits originate
inside gate house A and are controlled by
gates. The conduits are shown to be 36 inches
in diameter, but 20-inch and 24-inch cast-iron
pipes were reportedly installed. The conduits
follow the southeast wall of the channel down-
stream of the spillway for a distance of about
200 feet to gate house B. This building is 0
made of brick with a hole in the northeast
wall for access. There are 5 gate valves in-
side, and the Owner states that these control
flow through the conduits and flow into a
24-inch by-pass conduit which discharges into
the channel of Counterpane Brook farther down-
stream. The gate valves have gears at the
top, but are missing an operating mechanism.
The 20 and 24-inch outlet conduits continue
downstream to mill buildings on Main Street
and Union Street in Clinton (see Figure B-5).

An earth dike about 900 feet long and 1.4 feet
high has been constructed just upstream of the
approach channel to the spillway (see Location
Map). The dike is built along the Boston and
Maine Railroad. The dike has a nominal crest
less than 1 foot wide which is at El 333.0 to
334.8 (see Figure B-3). The side slope toward
the pond is about 4:1 and toward the tracks
the slope is about 9:1.

An earth dam about 280 feet long and 14 feet
high is located along the north end of Mossy
Pond (see Location Map). The crest is 21 feet
wide and varies from El 343.0 to 344.6 (see
Figure B-4). The upstream slope is 1.8:1 and
the downstream slope 3.3:1. There is no
outlet or spillway at the dam.

c. Size Classification. Coachlace Pond Dam is
classified in the "small" category because it
has a maximum height of 13 feet and a maximum
storage capacity of approximately 186 acre-
feet in the immediate area of Coachlace Pond
and approximately 670 acre-feet including
South Meadow and Mossy Ponds.

d. Hazard Classification. The dam is located
about 900 feet from mill buildings and other
commercial areas of Clinton. Due to the high •

COACHLACE POND DAM
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elevation of the downstream toe of the dam,
it is unlikely that failure of the dam could
occur. With a water surface at El 333.0, 0 0
corresponding to the top of the dike, the
head on the pond is low. In the event the
dam or dike fails, it is unlikely that more
than a few lives could be lost or that more
an appreciable amount of damage could occur.
Accordingly, the dam is placed in the 0 0
"significant" hazard category.

e. Ownership. The dam is owned by Lancaster
Engineering Company Inc., 55 Sterling Street,
Clinton, Massachusetts 01510. Permission to
enter the property and inspect the dam was
granted by Mr. John J. Gannon, Jr. (tele-
phone 617-365-2469).

f. Operator. Personnel at Lancaster Engineer-
ing Company, Inc. operate the dam.

g. Purpose of the Dam. The dam was originally
built by the Clinton Company to provide water
for the manufacturing of textiles. Since
that time, the dam has been owned and oper-
ated by various companies to store water for
industrial use. Currently, the water is
being used by Injectronics and NYPRO, com-
panies located downstream in a mill on Union
Street. They use water from the 20-inch
conduit for cooling machinery and for boiler
feed water. Water from the 24-inch outlet
conduit is not being used. 0 0

h. Design and Construction History. The earth
dam was built in 1846 with an earth channel
near the southeast abutment leading to the
mill downstream. A report dated 1972 on
flood conditions in Counterpane Brook states
that in March 1876, the flood of record
occurred, resulting in a high water at El
335.1 in Mossy Pond and at El 332.7 in Coach-
lace Pond. The dam at Mossy Pond failed and
was immediately rebuilt that year. In 1881,
the Bigelow Carpet Company, owner of Coach- - 0 0
lace Pond Dam, constructed gate house A, the
outlet conduits, and the spillway (see Figure
B-7). It is unknown when gate house B was
built. Inspection records indicate that the

COACHLACE POND DAM
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highway on the crest of the dam had been
built by 1924. Flashboards were reportedly
in use by 1938.

By 1964, gate house A had been boarded up and
locked. In March of 1968, a second flood
occurred, causing the pond to overflow the
dike along the railroad tracks. Overflow of
the channel below the spillway also caused 0
damage to mill yards downstream. In 1968,
the Worcester County Commissioners recom-
mended that the dike be raised 2 feet or to
the same elevation as the crest of the dam.
A report prepared by Metcalf & Eddy, Inc. in
1972 recommended that an emergency spillway 6

be built at the location of the dike and
discharging into a proposed 72-inch outlet to
Counterpane Brook. It was also recommended
that improvements be made to upstream
culverts and downstream channels. Most of
these recommendations were not implemented, S 0

although some minor repair of culverts and
channels was performed.

i. Normal Operating Procedure. Personnel from
Lancaster Engineering Company, Inc. report-
edly place about 1 foot of flashboards on the S S

crest of the spillway in early summer and
remove them in the fall. Gate controls for
the conduits are normally not operated. The
gates are kept open, except the one for the
24-inch bypass which is kept closed.

1.3 Pertinent Data

a. Draina4e Area. Coachlace Pond has a drainage
area of approximately 2,880 acres (4.5 square
miles, see Figure D-l). The land in the
watershed is Vently rolling, sparsely devel- S S

oped farmland. About half of the area is
cleared and used largely for orchards. The
remaining area is wooded.

The drainage area includes South Meadow and
Mossy Ponds, located to the northwest and - S S
west of Coachlace Pond (see Location Map).
These ponds are separated from Coachlace Pond
by the embankment for the Boston and Maine
Railroad tracks which are a tive and serve
industries in Clinton. A double box culvert

COACHLACE POND DAM
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constructed of granite blocks connects these
upstream ponds to Coachlace Pond.

The culvert openings are 4.5 feet wide by 7
feet high with inverts at El 327.5. The
embankment for South Meadow Street extends
across South Meadow Pond. A 4-foot high by
4.5-foot wide box culvert with an invert at
El 326.4 connects the two sections of the
pond.

The submerged remnants of a cofferdam form a
sill between Mossy Pond and South Meadow Pond
(see Location Map). The cofferdam consists of
two rows of timber sheeting spaced 8 feet e
apart. The sheeting is cut off at the bottom
of the pond which is about El 326.5.

b. Discharge at the Dam Site. Uncontrolled
discharge at the dam is over the spillway . ....
which is 21.7 feet long and at El 329.5 and •

into the man-made channel of Counterpane
Brook. The first reach of the channel is 57
feet long, 24 feet wide, and consists of a
bedrock floor with vertical side walls about
13 feet high. At 57 to 135 feet downstream, a
railroad track diagonally crosses the dis-
charge channel about 2.5 feet above the stream
bed. The water flow downstream in a 24-foot
wide channel with the floor on bedrock and
vertical side walls 3 to 8 feet high. The
overall gradient of the discharge channel is
14.3 percent. At about 800 feet downstream of job
the spillway, the water enters a series of
covered channels beneath industrial buildings
and leads to a mill dam Just north of Water
Street (see Figures B-5 and B-6). From that
point, the water continues north in the
natural channel of Counterpane Brook for a S S

distance of about 0.9 miles to the Nashua
River.

Hydraulic analyses indicate that the spillway
can discharge an estimated 380 cfs when the
pond level is at El 333.0 which is the low
area on the crest of the dike. An outflow
test flood of 2,010 cfs will result in a water
surface at El 336.0, which will overtop the
dike by about 3 feet.

COACHLACE POND DAM
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Controlled discharge is through two outlet
conduits, 20 inches and 24 inches in diameter,
which lead to mill buildings downstream (see S 0
Figure B-5). Flow through these conduits is
controlled by two sets of gates, one in gate
house A next to the spillway and one in gate
house B downstream. There is also a 24-inch
bypass which originates in gate house B and
discharges to the channel below the spillway. S S

All gates are reported to be normally open,
except for the bypass which is closed.

c. Elevation (feet above Mean Sea Level (MSL)).
The benchmark at El 329.5 which is located on
the crest of the spillway was taken from a S S

report by Metcalf & Eddy, Inc. dated August
21, 1972.

(1) Top dam: 339.6 to 343.3
Top dike: 333.0 to 334.8

(2) Test flood pool: 336.0

(3) Design surcharge (original design):
Unknown

(4) Full flood control pool: Not Applicable 0 0

(NIA)

(5) Recreation pool: 329.5

(6) Spillway crest (ungated): 329.5

(7) Upstream portal invert diversion tunnel:
NIA

(8) Stream bed at centerline of dam: 326.4
(bottom of channel below spillway)

(9) Maximum tailwater: 326.9 (stream surface
below spillway)

d. Reservoir

(1) Length of maximum pool: 2,800 feet . 0

(2) Length of recreation pool: 2,800 feet

(3) Length of flood control pool: N/A

COACHLACE POND DAM
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e. Storage (acre-feet)

(1) Test flood surcharge (Net): 0 0

241 at El 336.0
3-pond area: 871 at El 336.0 . -

(2) Top of dike: 186
3-pond area: 670

(3) Flood control pool: N/A

(4) Recreation pool: 56 (Approximate)
3-pond area: 201

(5) Spillway crest: 56 . 6

3-pond area: 201

f. Reservoir Surface (acres)

[(1) Top dike: 37
3-pond area: 134 -

•(2) Test flood pool: 37
3-pond area: 134

(3) Flood-control pool: N/A

(4) Recreation pool: 37
3-pond area: 134

(5) Spillway crest: 37
3-pond area: 134 .

g. Dam

(1) Type: Earthfill

(2) Length: 440 feet

(3) Height: 13 feet

(4) Top width: Varies 34 to 185 feet (where
southeast abutment includes New Harbor
Road and Franklin Street)

*Based on the assumption that the surface area will not
significantly increase with changes in pond elevation
from 329.5 to 333.0 -P

COA9HLACE POND DAM
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(5) Side slopes: Upstream - 2.0:1 to 2.7:1
Downstream - 1.5:1 to 2.0:1

(6) Zoning: Unknown

(7) Impervious core: Unknown

(8) Cutoff: Unknown -

(9) Grout curtain: Unknown

i. Spillway

(1) Type: broad crest

(2) Length of weir: 21.7 feet (net)

(3) Crest elevation: 329.5 MSL (assumed
benchmark)

(4) Gates: None 
0

(5) Upstream channel: 24-foot wide, 100-foot
long approach channel with vertical stone
side walls, trash rack at upstream end

(6) Downstream channel: 24-foot wide chan-
nel with vertical concrete sidewalls with
floor on bedrock.

(7) General: Brick service house over spill-
way with opening in floor and remnants of
hoist for installing and removing flash-
boards. Weir has 4 bays separated by
I-beams to hold flashboards.

J. Regulating Outlets. There are two outlet
conduits, 20 inches and 24 inches in diameter, 0
which lead to mills downstream. Flow through
these outlets is controlled by two sets of
gates, one in gate house A next to the spill-
way, and one in gate house B 200 feet down-
stream. The invert of the inlet into the
upstream gate house is at El 323.8. There is W 0
also a 24-inch bypass conduit which originates
in gate house B and discharges to the
channel below the spillway. This bypass has
been used in the past to draw down the pond
level during periods of heavy runoff. The
invert at the downstream end of the bypass is 0 0
at El 307.5

COACHLACE POND DAM
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SECTION 2

ENGINEERING DATA

2.1 General. There is a drawing dated August 9, 1881
by Phinehas Ball that shows proposed construction
of the spillway and outlet works at Coachlace Pond
Dam (see Figure B-7). The existing conduits are
not the same size as shown, and the drawing
differs in other ways from the actual construc-
tion. There are no other plans, specifications,
or computations available from the Owner, State,
or County offices relative to the design and con-
struction of this dam.

A report dated August 21, 1972 was prepared by
Metcalf & Eddy, Inc. entitled "Improving Flood
Conditions in Counterpane Brook in the Town of
Clinton". The report describes the channels and
culverts along Counterpane Brook and the occur-
rence of past floods. Some data is cited in this
report, and a plan and profile is included in
Appendix B (see Figures B-5 and B-6).

The only other data available for this evaluation
were visual observations made during inspection, a
review of previous inspection reports, and conver-
sations with the Owner and with personnel from
companies located along the outlet conduits down-
stream of the dam.

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of
Public Works, Messrs. Willis Regan and Raymond
Rochford, and of the Massachusetts Department of
Environmental Quality Engineering, Division of
Waterways, Messrs. John J. Hannon and Joseph
Iagallo. 0 0

Also, we acknowledge the cooperation and assis-
tance of the Worcester County Engineer's Office:
Messrs. John O'Toole and Joseph Brazauskas.

In addition, we thank Mr. John J. Gannon, Jr., who
allowed us to inspect the dam and provided informa-
tion on its operation. Messrs. Carol Struntz of
Injectronics and Peter Easley of NYPRO also pro-
vided information on the downstream use of the
outlet conduits.

COACHLACE POND DAM
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2.2 Construction Record. The only construction record
is the 1881 drawing on proposed construction of
the spillway and outlet works. There are no as- 0
built drawings for the dam.

2.3 Operating Records. No operating records are
available, and there is no daily record kept of
the pool elevation or rainfall at the dam site.

2.4 Evaluation

a. Availability. There is limited engineering
data available due to the age of the dam.

b. Adequacy. The lack of in-depth engineering
data did not allow for a definitive review.
Therefore the adequacy of this dam could not
be assessed from the standpoint of reviewing
design and construction data, but is based
primarily on visual inspection, past perfor-
mance history and engineering Judgment.

c. Validity. Comparison of the 1881 drawing with
information determined during the Phase I
inspection indicates that some measurements
shown vary from those actually constructed.
Also, details of the interior of the gate
house could not be verified during the inspec-
tion. The 1881 drawing is therefore regarded
as generalized and may not be valid in detail.

COACHLACE POND DAM
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SECTION 3 0

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I inspection of the dam at
Coachlace Pond was performed on September 7,
1978. A copy of the inspection checklist is
given in Appendix A. Previous inspections by
others have been made since 1924. A partial
listing of these inspections is included in e
Appendix B. An inspection was made on
November 13, 1973 by the Massachusetts Depart-
ment of Public Works. A copy of their report
is given in Appendix B.

b. Dam. Coachlace Pond dam is an earthfill dam S
with two merging roads on the crest and a
stone wall along part of the top of the up-
stream slope. The earth embankment is gener-
ally in fair condition. The crest of the dam
is mostly covered with asphalt pavement which
is in good condition. Along the upstream edge S

of the crest, there is a wall 1.5 feet high
made of cut granite blocks and extends from
near the gate house to near the intersection
of Old Harbor Road and Franklin Street. The
wall does not appear to be a structural
element of the dam, and may have been built to S S

support the pipe railing which is on top. The
*wall is tilted in the upstream direction, and

the pipe railing is collapsing in places. The
earth slope along the bottom of the wall down
to the water surface is covered with loose
riprap. This slope is thickly overgrown with 0
brush and trees 6 to 12 inches in diameter.
From the southeast end of the stone wall to
the southeast abutment, the upstream face of
the dam is a sandy slope which is not covered
or riprapped. Wave action from the pond and
surface runoff from New Harbor Road have - S
eroded this portion of the upstream face of
the dam. Localized erosion from surface run-
off has also occurred on the upstream slope at
a low spot near the midpoint of the dam and at
the approach channel to the gate house. The
downstream face of the dam is in good condi- S
tion. No seepage was observed and the slope

COACHLACE POND DAM
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is fairly clear of trees and brush. There is
a chain link fence along the toe, however,
which collects soil, leaves, and other debris - 0

and obscures inspection of the lower portion
of the slope.

c. Appurtenant Structures. The approach channel
to the spillway is 100 feet long and has ver-

-- tical, mortar-faced, stone masonry side walls. 0 0
The mortar facing is severely cracked and
eroded, exposing the underlying stonework.
Brush and several trees are growing in the
floor of the channel. A trash rack across the
upstream end of the channel is not securely
supported and is starting to collapse. Some S S

wood and trash is scattered on the floor of
the channel, and two manholes form obstructions
near the upstream end. The spillway is an
asphalt-covered stone masonry weir with three
vertical I-beams to support flashboards and a
brick arch overhead. The arch supports a • S

brick service building and concrete deck over
the spillway. Seepage was observed flowing
from stonework on the downstream face of the
weir and from the sidewalls downstream of the
weir. Some seepage also appears to be flowing
from other areas in the stonework on the down- 0 .
stream face of the weir. This leakage was
noted previously in an inspection report dated
September 22, 1964. Some erosion of the
rubble foundation of the side walls next to
the weir has also occurred. The asphalt

* covering on the crest of the spillway has *0 S

pulled away from the side walls. Scattered
wood debris is also on the crest of the spill-
way. The service building overhead has been
severely vandalized and large portions of the
walls are missing. The concrete deck is also
eroded and crumbling in places. The channel S S

below the spillway consists of a reach about
60 feet long with vertical side walls, then a
diagonal opening where a railroad spur crosses
the channel. Below that there is an open
channel with vertical side walls. In the
first reach, the mortar facing of the side
walls is severely cracked and eroded. The cap-
stones of the walls are loose and a few have
fallen into the channel. There is brush
growing in the floor of the channel, and wood
and trash are also scattered over the floor.

COACHLACE POND DAM
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A sewer manhole is located in the middle of
the channel about 75 feet downstream of the

E spillway. Where the railroad spur crosses the 0 .
channel, there are no side walls to the
downstream channel. At this point, water
flows through a narrow opening between con-
crete support walls beneath the railroad spur.
Two 20-inch diameter cast-iron drain pipes are
also located beneath the track, but these are 0 S

clogged with debris at the upstream end. The
railroad track appears to be in fair condi-
tion, but is not used and is an obstruction to
flow. The channel below the railroad has a
thick growth of trees and brush along the tops
of the side walls, and some brush growing in S S
the floor. Wood and other debris is also
scattered on the floor.

The outlet works at the dam include an up-
stream and a downstream gate house and two
outlet conduits. The upstream gate house is a S
brick building with an approach channel from
the pond. The brick work on the gate house is
in good condition, but the roof is starting to
collapse. Access to the gate house has been
blocked, therefore, an inspection of the gates

K and outlet conduits could not be made. The " S
mortar facing on the side walls of the
approach channel is severely cracked and
eroded. The downstream gate house is a small
brick building containing 5 gate valves. The
only access to the building is through a hole

* in the wall. There is 1 to 2 feet of standing S S
water in the bottom of the building, and the
wood floor has completely collapsed. The gate
stems, however, are above water, but do not
have any operating mechanism attached.

The dike along the railroad tracks is in good S S

condition. The crest and slopes are somewhat
irregular. There is a footpath along the
narrow crest and grass and brush on the
slopes. Riprap has been placed on the slope
facing the pond. No seepage or significant
erosion was observed. S S

The dam at Mossy Pond is in fair condition. A
footpath and chain link fence are on the
crest, and the lower portion of the upstream
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face is covered with riprap. Several foot-
paths on the upstream face have formed gullies
of erosion. Near the northwest abutment, one

of the gullies extends to the edge of the
crest and has undercut a section of the chain
link fence. A dense growth of brush and trees
3 to 18 inches in diameter is growing on the
upstream slope, and a few trees are on the
downstream slope. No seepage was observed. 0 •

d. Reservoir Area. The area around Coachlace
Pond is practically undeveloped. The embank-
ment of the Boston and Maine Railroad occupies
the entire northwest shoreline of the pond.
However, future development could occur along 0 •
the southeast shore. The area is generally
cleared land with moderate slopes of about 10
percent.

e. Downstream Channel. Discharge from the dam
flows downstream in a recessed open channel 24 O
feet wide with vertical side walls 3 to 8 feet
high. The channel has a downstream gradient
of 4.3 percent. At about 800 feet downstream
of the dam, flow enters a series of covered
channels which lead to a mill dam near Water .
Street. From that point, flow continues north
in the natural channel of Counterpane Brook
for about a mile and joins the Nashua River.

3.2 Evaluation. The above findings indicate that the
dam has several signs of distress which require
attention. It is evident that the dam is not •
adequately maintained and that deterioration will
continue unless action is taken. Recommended
measures to improve these conditions are included
in Section 7.

COACHLACE POND DAM
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SECTION 4

OPERATING PROCEDURES • 0

4.1 Procedures. The normal operating procedure is to

place about 1 foot of flashboards on the crest of
the spillway in early summer and remove them each

- fall. This is usually done to maintain a water •
supply to the downstream mill, however, it was not
necessary this year. The gates at the upstream
end of the outlet conduits are not operated, and
access to the gate house is blocked off. The
valves in the downstream gate house are kept open
to allow flow through the outlet conduits. The 0 S
valve which controls the 24-inch by-pass is kept
closed, but is reportedly opened periodically when
heavy run-off occurs. The last time that valve
was opened was 5 or 6 years ago.

There are several shut-off valves in the mill on P 0
Union Street to control flow from the 20-inch
conduit. However, these gates are kept open and
have not been operated for many years. In the
mill on Main Street, water from the 24-inch
conduit has not been used for at least 40 years. --

The locatin of the control valve is unknown or
whether it is still operable.

4.2 Maintenance of Dam. There is no regular pro-
gram of maintenance at this dam. A chain link
fence for security was recently installed along

U the inlet to gate house A. However, the service
house over the spillway is severely vanadalized
and the roof on gate house A is starting to
collapse. The concrete facing on the walls of
the spillway channel is severely eroded and the
capstones are falling off. Trees and brush are
growing in the channel of the spillway and on 5
the upstream face and downstream toe of the dam.
Localized erosion has also taken place on the
upstream face of the dam.

4.3 Maintenance of Operating Facilities. Gate house A
is inaccessible, and the condition of the gates is B

unknown. Gate house B is accessible through a
hole in the brick wall on the north side of the
building. The wooden floor of the house has com-
pletely collapsed, and there are about 2 feet of
water in the bottom of the structure. The gate
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valves have gears which are above water, but are
missing a mechanism to operate them. The gates1have not been operated for at least 5 years.

The shut-off valves in the mills downstream have
not been used in many years. The valves are very
old, and their condition is unknown.

I *4.4 Condition of Any Warning Systems in Effect. There

are no warning systems in effect at this dam.

4.5 Evaluation. The operational and maintenance
systems at this dam are inadequate, and there is
no warning system in effect. This is an unsatis-
factory situation considering that the dam is in
the "significant" hazard category. A program of
operation and maintenance for this dam should be
implemented as recommended in Section 7.

I-P

*e 0

* " "
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SECTION 5 .

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data. The Probable Maximum Flood (PMF)
40 rate was determined to be 1,450 cfs per square

mile. This calculation is based on the aver-
age drainage area slope of 2.5 percent, the
pond-plus-swamp area to drainage area ratio of
7.7 percent, and the U.S. Army Corps of Engi-
neers' guide curves for M ximum Probable Flood
Peak Flow Rates (dated December 1977). Apply-
ing one-half the PMF to the 4.5 square miles
of drainage area results in a calculated peak
flood flow of 3,270 cfs as the inflow test
flood. By adjusting the inflow test flood for
surcharge storage, the maximum discharge rate
was established as 2,010 cfs (446 cfs per
square mile), with a water surface at El 336.0

Flow over the crest of the dike along the rail-
road is predicted to be 1,030 cfs. Flow 0 •
through the spillway (assuming flashboards
have been removed) would be 980 cfs. The
maximum head on the dike would be 3.0 feet
with a discharge of 1.1 cfs per foot of width.
Depth at critical flow would be at 1.8 feet
with a velocity of 7.4 feet per second. -. 0

Hydraulic analyses indicate that the existing
spillway can discharge flows of 380 cfs at
water surface El 333.0 which is the low area
on the crest of the dike.

A 1972 report on flood conditons in Counter-
pane Brook indicates that two pipelines can be
operated at the Coachlace Pond outlet works.
A 20-inch line serves the former Bigelow Carpet
Company. A 24-inch line serves another mill.
The 24-inch line contains a reportedly oper- - • 0
able bypass to Counterpane Brook. The bypass
has, at pond El 329.5, a nominal capacity of
43 cfs (9.5 csm) according to the report.
Operation of the outlet would allow a 1 foot
drawdown of Coachlace Pond in 10.4 hours. The
whole group of ponds would lower a foot in S
about 37 hours.
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b. Experience Data. Hydraulic records are avail-
able from a report on flood conditions in
Counterpane Brook dated August 21, 1972. The 9 0

flood of record occurred in March 1876, causing
failure of the dam on Mossy Pond. The second
highest flood occurred in March 1968, causing
overtopping of the dike at Coachlace Pond Dam.
Pond elevations for these events are given below:

March 1876 March 1968

South Meadow Pond
(west) 334.93 333.95

Mossy Pond 335.13 0 0

Coachlace Pond 332.68 333.10

Damages incurred during the 1968 event were
due primarily to backing up and overflowing of
channels downstream of the dam. The report
does not mention the loss of any lives.

c. Visual Observations

Discharge from Coachlace Pond is over an un-
gated, broad crest spillway and into Counter-
pane Brook. The approach channel to the spill-
way is about 100 feet long and 24 feet wide.
The floor is nearly flat and made of soil; the
walls are vertical and made of dry stone faced
with mortar. A trash rack is located across
the upstream end of the approach channel. 0 S
There are obstructions in the channel, in-
cluding trees, brush, debris, and two manholes
protruding from the floor. The crest of the
spillway contains three I-beams forming four
bays for flashboards. The crest of the spill- 0 0
way is at El 329.5 and has a clear length of
21.7 feet. The downstream channel is in three
sections. The upper section is about 60 feet
long with vertical side walls about 13 feet
high and a floor on bedrock. A railraod spur
crosses the channel at SO feet downstream, 0 0
forming a break in the side walls which would
permit overflowing during flood periods. A
manhole is located in the floor of the channel
just upstream of the railroad spur. The last
section of the channel is 24 feet wide with
vertical, dry stone side walls 3 to 8 feet high. 0 0
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The outlet works at the dam consist of gate

house A near the spillway and gate house B 0 0

along the discharge channel below the rail-
road spur. Two outlet conduits, 20 and 24
inches in diameter lead from gate house A to
gate house B, then turn and lead to mills down-
stream. A bypass from the 24-inch conduit ...
leads from gate house B into the discharge •

channel of the spillway.

d. Overtoppine Potential. The outflow test flood
of 2,010 cfs will overtop the dike by a maxi-

mum of 3.0 feet, but will not overtop the dam.
In the event of overtopping, complete failure 0 0

of the dike could occur, but would not produce
a significant increase in the level of flood
water already discharging along the railroad
tracks. The flow would be carried along the
railroad embankment toward downtown Clinton.
Failure of the main dam during a test flood is a 0

unlikely due to lack of overtopping and
especially due to high ground levels at the
downstream toe.

* 0

0
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SECTION 6

STRUCTURAL STABILITY -

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
- structural stability of Coachlace Pond Dam is

based on the visual inspection conducted on
September 7, 1978. As discussed in Section 3,
Visual Inspection, the embankment is in fair
condition. Erosion has occurred in several
areas along the upstream face of the dam,
especially near the southeast abutment where 0 0
riprap is missing. A dense growth of trees
and brush has also occurred along most of the
upstream slope. Soil, leaves, and other
debris has accumulated at the downstream toe
of the dam where there is a chain link fence.

b. Design and Construction Data. Discussions
with the Owner, County and State personnel
indicate that there are no plans, specifica-
tions or computations relative to the design
or construction of the embankment. Further-
more, information on the type, shear strength,
and permeability of the soil and/or rock
materials of the dam embankment apparently
does not exist.

c. Operating Records. There is no evidence that
instrumentation of any type was ever installed •
at Coachlace Pond Dam. The performance of
this dam under prior loading can only be
inferred from previous records and physical
evidence at the site.

d. Post-Construction Changes. The original dam • S
at Coachlace Pond was constructed in 184 6.
The only apparent post-construction changes
were construction of the spillway and outlet
structures in 1881 and the addition of New
Harbor Road and Franklin Street on the crest
of the dam some time between 1881 and 1924. - •

e. Seismic Stability. The dam is located in
Seismic Zone No. 2 and in accordance with
Phase I "Recommended Guidelines" does not
warrant seismic analyses.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, " .
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Built in 1846, Coachlace Pond Dam • 0

was neither designed nor constructed according
to current approved state-of-the-art proce-
dures. Based upon the visual inspection of
the site, a review of limited engineering
data, and the lack of operating or maintenance
information, there are deficiencies which must
be corrected to assure the continued perform-
ance of this dam.

The overall condition of the dam is considered
to be fair, although the spillway and outlet
structures are in poor condition. The brick 0 0
in the service house over the spillway has
been severely damaged. The building could be
a serious hazard if it collapses and blocks
the spillway channel. The railroad spur
across the downstream channel is an obstruc- .. ..
tion to flow and produces gaps in the side
walls of the downstream channel. Water is
seeping from the stone foundation of the spill-
way along the downstream face and at both side
walls. The mortar facing of the side walls is
severely eroded, and the capstones are falling
into the channel. Several obstructions are • 0
located in the floor of the spillway channel,
including three manholes and a growth of trees
and brush. The trash rack upstream of the
spillway is not securely mounted and could
also become an obstruction if washed
downstream.

The condition of the outlet structures,
although generally unknown, is considered
poor. Gate house A has been blocked off at
least since 1964. The condition of the gates
and upstream openings of the outlet conduits
is unknown. The mortar facing on the side
walls of the approach channel is severely
cracked and eroded. The condition of the
outlet conduits is unknown.
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Gate house B downstream of the dam is only

accessible through a hole in the wall. The

condition of the gates is unknown, except that

1 to 2 feet of water is in the bottom of the

building. The wooden floor of the building is

completely collapsed, and there is no oper-

ating mechanism on the gate stems.

The earth embankment of the dam is in fair

condition. Erosion has occurred on the up-
stream slope, especially along the unprotected

portion southeast of the stone wall, and
locally near the midpoint of the dam and at
the approach channel to the gate house. A
very dense growth of trees and brush has also
occurred on the upstream face below the stone
wall. Soil, leaves, and trash have accumu-
lated along a chain link fence at the down-
stream toe of the embankment.

The dike along the railroad tracks is a minor
structure which is in good condition. No
seepage or significant erosion was observed.

Hydraulic analyses indicate that the spillway
can discharge an estimated 380 cfs when the
pond level is at El 333.0 which is the low
point on the crest of the dike. An outflow
test flood of 2,010 cfs will overtop the dike
by a maximum of 3.0 feet, but will not overtop
the main dam. The spillway can only discharge
19 percent of the test flood before over-
topping the dike.

b. Adequacy of Information. The lack of in-
depth engineering data did not allow for a
definitive review. Therefore the adequacy of
this dam could not be assessed from the stand-
point of reviewing design and construction
data, but is based primarily on visual inspec-
tion, past performance history and engineering
judgment.

c. Urgency. The recommendations and remedial

measures outlined below should be implemented

by the Owner within two years after receipt of
this Phase I Inspection Report.

d. Need for Additional Investigation. Addi-
tional investigations to further assess the
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adequacy of the dam and appurtenant struc-

tures are outlined below in Section 7.2,
Recommendations.

7.2 Recommendations. In view of the concerns on the
continued performance of this dam, it is recom-
mended that the Owner employ a qualified consul-
tant to:

a. conduct a more detailed hydrologic and
hydraulic analysis and review existing
hydraulic data in the 1972 report to evaluate
the following: raising the dike along the
railroad, adding an emergency spillway, and/or
removing the railroad spur and extending the
side walls of the downstream channel

b. investigate in detail the condition of all
outlet works structures, provide recommenda-
tionson repair of gates and other facilities,
and design an adequate regulating outlet for 0 S
the dam

The recommendations on repairs and maintenance
procedures are stated below under Section 7.3,
Remedial Measures.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The dam
and appurtenant structures are not adequately
maintained. It is recommended that the Owner
accomplish the following:

(1) remove the deteriorating service build-
ing over the spillway, including the
walkway

(2) remove the I-beams from the crest of the - 0

spillway

(3) grout stonework beneath the crest of the
spillway and at the side walls where
leakage is occurring and resurface with
mortar; also repair the asphalt surface -_
on the crest of spillway

(4) resurface the side walls of the spillway
channel and approach channel to gate
house A
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(5) repair the trash rack upstream of the
spillway

(6) backfill eroded areas on the upstream
face of the dam and protect those areas
with riprap

(7) clear trees and brush from the floor of
spillway channel and from the upstream
face of dam

(8) annually clean debris from along the
chain link fence at the downstream toe of
the dam

(9) institute a definite plan for surveill-
ance and warning system during periods of
unusually heavy rains and/or runoff

(10) implement a systematic program of main-
tenance inspections. As a minimum, the
inspection program should consist of a
monthly inspection of the dam and appur-
tenances, supplemented by additional
inspections during and after severe

storms. All repairs and maintenance
should be undertaken in accordance with "
all applicable State regulations.

(11) technical inspections of this dam should
be conducted on an annual basis

7.4 Alternatives. An alternative to the recom- *
mendations in Section 7.2 and the maintenance
procedures itemized below would be draining the
pond and breaching or removing the dam.

COACHLACE POND DAM
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PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT eVOCAlee PooDS D M DATE Sep/ . ,g1p

TIME 8.00/M- 5'00 PA4

WEATHER,5an',r wr17

W.S. ELEV..3.42957U.S.326.9D;.
P Ybaed on assL'mec/ benchmnir( S

PARTY: l 32?.5 on eres of sp./M/e'y

1. flcard Shtrnan 6. Frnk Svivl'/-
2. tyle lranaqan 7.

3. Caro l Saee* 8. 0 6

4. Waren i)e sl 9.
5. )eve Cle 10.

PROJECT FEATURE INSPECTED BY REMARKS

1. dam nb Amm, 7 - t d,ke t5hernr / Sa, e f-

2. ulln~a ISA

4. AosPnd Alm Jvr an StZ)e
5.

6.

7.

8.

- 9.

10.

//bb, eviabcns U 5 c)s Irea,_l

D5 townstrearn

. .

...... . | . .. " n m nm ... . . r .. . . .pa ge . . . . .. m~ .. . .. . .n



PERIODIC INSPECTION CHECK LIST0 0

PROJECT 0Cah/aCe Pc'r-Ac Dea'n DATE 5epDA 70 1qqb

FR ,WECT FEATURE z~ty ern&unkn~ea,, NAME , ,-/ hny,

7 : MPLINE qg 0-ithna/1a NAME Oare'I 'iu.et 0 0

A, -h EVALUATED CONDITIONS

-3 a Y~'tL in V0 te's & ir -q 4,3

* ..~. Eevation32.

x . - 7roundment to Date M~.-/ar~h 196b poceev~alcrO

-~ racKS

iem en t C'ond it i on 6i Pa Y"/ Vein ( ) on (ff51i-rni 7

en.or Settlement of' Crest OIirv/ -,rst -aksed ot- rccoewys-
_____________________________ 4 ppaf e'if ,7ove'/ne/) or .5e//~T'I

_______________Movement____ 510m~j at ,hjv k;Y k nes eA-ei T I,-eL

Vertical Alignment Cktreel abetirte-'ls &ihelr

Horizontal Alignment cetrva ,we v jsear
Condition at Abutment and at NVAabtneli 15 aaht Concl,e/ -,a;n

Trespassing on Slopes Sc~o5'a~canl ea /,n'rFea,n

re nra eawr 6 ra'a/- e Em A app a

Snuuain MoEentio Crckn atpe wae&I- be ,15feev '
or near Toes I ~,/ecan /i')K,1 e Ce V1 *le.17

SeeAgeumbnkmnrsontra

RockSlpda tetion ring Featrs \honeI AKoowo t

Toe bain Moeet rCakiganr, ;He '/-nou-'O M0t!Z nlv at

,nul Ermbnatinmyte or'n Downsream

9 Th;i qro'vl#A o-f Arer, s,'bro,.r/ or)~ US S/ey'e of dr, pageA-:cr ('



PERIODIC INSPECTION CHECK LIST - " -

PROJECT Ocach/ac e &&61 DaM DATE / 5
PROJECT FEATURE prj-1 dRe NAME /Iedar/ 0h e/)crln a

DISCIPLINE geI h/6hi(Lt NAME 6?a"/ L,'& C -

AREA EVALUATED CONDITION

DIKE EMBANKMENT 1,5 foo /uh dc4. d/,1o oC /, ?C/.S

Crest Elevation V /$,il 33, Ic 334.

Current Pool Elevation

Maximum Impoundment to Date eal rl-//, /66'poi&/eva- le W

Surface Cracks /k'r"' v/5,/,/,

Pavement Condition nc aop/i'c bl

Movement or Settlement of Crest floa c aapa, t--el)/ /rel'r -

Lateral Movement nc17x appcw 4e)-

Vertical Alignment fl 1;./ //al

Horizontal Alignment b / 4 f

Condition at Abutment and at gjood- ab uftt"-5 TI/" /0/0
Concrete Structures fla/&ra/ Jre9Cu -

Indications of Movement of
Structural Items on Slopes /i p/heahle

Trespassing on Slopes acne aa'enf

Sloughing or Erosion of Slopes /)o sjy,/ 'c ,,5ct e br-1h SjrvW
or Abutments

Rock Slope Protection - Riprap looSe' prapo on tl'/ a 0
Failures

Unu.:ual Movement or Cracking at ncw Vs5 le
or near Toes

Unusual Embankment or Downstream n /6
Se ep age __ _ _ _ _ _. _ _ _ _ _ _ _ _ _ _

Piping or Boils )C'I' V/5ltIie

Foundation Drainage Features

L Toe Drains (.' 4, 1') 0 S

*n ;trumentation System 11CI)e V/. 'Al.

pajr(,

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



PERIODIC INSPECTION CHECK LIST

PROJECT C, ar DATE Sept 7. i

PROJECT FEATURE iii17 a l  0ossvyP / NAME ,Q1eh74r/ 5ketal),

DISCIPLINE _____ _ _ _ _ NAME Caol 5,e-

AREA EVALUATED CONDITION

-*E EMBANKMENT - 0Y POrJb DAM-fO sp;Ihvy ocole 5tu 'ei -

Crest Elevation Vori'5 &rn S43.0 /, 344.6

Current Pool Elevation 32,5

Maximum Impoundment to Date 3365,1-Aar i 19'16 pot 'l eV/;,,)

Surface Cracks n ",]v

Pavement Condition n6o apP/'iea l e

Movement or Settlement of Crest fnot11'5;/le

Lateral Movement not s;i'/e.

Vertical Alignment relal'vely ifa.

Horizontal Alignment rel/d,''vel/y ,Slr -.. .

Condition at Abutment and at abda/men/ le it- alva-(
Concrete Structures - good ecnc//oo

Indications of Movement of p Li

Structural Items on Slopes fl app/ahle

Trespassing on Slopes fcelpW/Ai on U 5 DS I-cpes .* 0

Sloughing or Erosion of Slopes rno05iqf a'? v/e,,hs h"ro18"

Slugin orf ae t h s re 3'M /8'
or Abutments In H n : A S h O )n U .S,1S S/Zn'

Rock Slope Protection - Riprap I-,jtap , / lwer of a /o/5e. .0 •
Failures

Unusual Movement or Cracking at V',/
or near Toes

Unusual Embankment or Downstream n )' .*v5/ - S

Seepage

Piping or Boils tG/oi v 15,//e

Foundation Drainage Features U/)kI0,fr

Toe Drains ,, n 0

inztrumentation System rie,; e ib/

foptye a/ 115 c,/ e" olere5t ',ce-',e,,i t oIle?

D0 0 0 0 0 0 0 0 0 0 0 0 0



PERIODIC INSPECTION CHECK LIST

PROJECT Coach/dee Pood Datn DATE Iepl. '7, 19 ¢1 0

PROJECT FEATURE n/e 1vu5e A NAME _I/e 6 ,amjlo

DISCIPLINE yf'o ech, ia NAME /ic/iatr )kef pti' )

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND)"
INTAKE STRUCTURE Z0-'/o2k/ ao '2'Wdee /I tW/)C/ 0 0

a. Approach Channel Wi/M Verica/ 51de wa//l5

Slope Conditions ,e d ,' 1'rcn'e/

Bottom Conditions ?e, y,.5,b/e " sbtdi, wale'- I'q7 0

Rock Slides or Falls /,'e ap/,6 le

meal frtne a,/, M . bays al d6 ,l-Log Boom _ .# /.

Debris r "O •

Condition of Concrete Lining /Trka, / o,' a, t//- cra / etcdf 0L)

Drains or Weep Holes non)e rlilble

tle hou.5e 17,-4 areeuse no!- acpc,,,-6b. Intake Structure ty). C( an l 2 'W A 6'. h. .
Condition of Concrete c'en,f A l,sl b/sc( icuVa ,/to )

Stop Logs and Slots 5,O pn",9, ,e

* #U,5 end o / au let / nd w/.s I fale eto-lirv/ ,,de b't,/ i*

no! aeess,b/e for- ,'npeehon

qale hoioe 8 c/ouixL,edan c/ elm,n - hle ,' awl );r are
/'-2' 6'n/,'ny Ialer- in /&*n- a&,cdern f/-a.r 0e;//&p.L 0 0

5 9 at5e pre n/ - qea a! Ay a&'&-e va 'e-no op-,, &k/

5KekA o//6g/, s ,n .0

.00- 6ae 1/ouse 8

chan'l
pa eA_5of ,6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



PERIODIC INSPECTION CHECK LIST

PROJECT (ooahlaee A P0, Dam DATE Snif. ; 1q,7
PROJECT FEATURE ri,/wr y NAME e/ 65  rrao

DISCIPLINE eeieh 7'2//'ol NAME /y/e " ra- fan

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR2,
APPROACH AND DISCHARGE CHANNELS /OO'/on ;24'w/e f cado) channel-
a. Aprocverh #'e / side walks of dV 6k),,e rrasonry
a. Approach Channel lrah ra(ck Oets5 z5,,' o/ Jraae/

General Condition pcr- c.'a d e--Y err ) 0( "'a5
___________________________________ ? r'15iaik A1eW ovewr- de,oi,, 14- JIl)f l

Loose Rock Overhanging /o075, (,q/./V/)e5 on k of 5,de u*//s
Channel

Trees Overhanging Channel - roos f brush overhaneing channel

Floor of Approach Channel h ,/ /," -s ,f 5 w '/,A,5
_________________________________f &US i bu p, qc rk - 5ca#etee/ eel..s

b. Weir and Training Walls + we;'- ha!, 4 bay5 5epa',a1c ie .- beams * S
___________________________________ LIgnnfII.'r /Ana r egged fl-nlLV ef~f n 54L bay

General Condition of 4-/, 1oir" 5 ,'des
e/e A pha- L r--

Rust or Staining no/ app/,'ca/b/le
Spalling et C5s,,6 of nor 16 r i ein?, at &/aS r 0

___________________________bo~h 6,zle oa//5 0i AS tg~de vi 'e,

Any Visible Reinforcing no/ app/eabl/-
Any Seepage or Efflorescence 5e,-ae 6,bn D o/ ' to sp a/

-bdh sides t i~6cM bo, sde walls

Drain Holes \/'"feaffl¥ 95 of Weir

c. Discharge Channel 24' w,d chanrwI wv/rhca/ side wva/s

ponor- XV115 erdl-d, elapskivws 4 //,n 1,)k
General Condition - - in //er

Loose Rock Overhanging o5 , on 5,de wa//s

Channel

Trees Overhanging Channel none

Floor of Channel brh r'mall jree', q "rle
____ ___ __ __________________ de bri's (hash t o )

Other Obstructions maonhole i 1 /or f 75' Dot 5.1--yI/

) brici -ervce /,lr/,oq 0vr d, srhatte" pIPs (3), ,a/-20o1 /8*12"
-4,ll,,avt- lwa//s vaoc~/i 'd, benea#"i CAio,r

* Or,'t //c ,//V6, , yi,-.- 9 -*



APPENDIX B

Page

Figure B-i, Plan of dam B-1

Figure B-2, Sections of Dam B-2 0 -

Figure B-3, Plan of Dike and Section B-3

Figure B-4, Mossy Pond Dam B-4

Figure B-5, Drainage Area of Counterpane
Brook, from report by Metcalf & Eddy, Inc.
dated August 1972 B-5

Figure B-6, Profile Along Counterpane Brook,
from report by Metcalf & Eddy, Inc. dated
August 1972 B-6

Figure B-7, Plan of Proposed Outlet

Works, dated August 9, 1881 B-7

Previous Inspections (Partial Listing) B-8

Inspection Report by Massachusetts
Department of Public Works, November 1973 B-10

0
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INSPECTION REPORT - DAI.S AID RESERVOIRS
1. Locations G-.ty/Town - I /,-,, . Dam No. 7-*j - --

Name of Dam ('A-/AuCL ?/o/ - _ Inspected by gflae,

Date of Inspection ?i'/, /973

26 Owner/so pert Ashessars .... Prev. Inspection

Rog. of Deeds __Pews. Contact 0

Name St. & No. City/Town State Tel. No@

'Name St. & io. Clty/Town State Tel# No.

3.

Name St. & No* Ci--aOwn State Tel. No

3. Caretaker (if any) e.g. superLntendenti plant manager# appointed

,-by absentee owrer, appointed by multi owners.

Names st. & No.

City/7owns States Te I. No sa

4. No, of Pictures taken ....... .. ... _ _ _

K5. Degree of Hazards (if dam should fail completely)*

1, Minor ,_ _ _ 2. Moderate________

3. Severe _ .... 4. Disastrous ,

* This rating may change as land use changes (future development)

6. Outlet Controls Automatic- .... Manual __• 0 .

Operative f yes; ._... ._"__-_ _o_

Commentss, a~f IrA.7.1 (/4,R o,:so e64 6/es 4 Fe-

7. Upstream Face of Dams Conditions

1 Good __ .____- 2* Minor Repairs -

3, Major Repairs _ '4. Urgent Repairs -

.fnCommentes

- _ _COACHLACE POND DAM

B-10

0 0 5 0 S S S S S S 0 0 0 5 0 S 0



-2- DAli N0%*ay- O-.

8, Downstream Face of Dams .

Conditions 1, Good _ _ _ 2, Minor Repairs

3. Major Repairs - 4. Urgent Repair*

.0k Commentsi

9..Emergency Spillways IVI /l -

Conditions 1. Good _ 2# Minor Repairs . . .._._ •

3, Major Repairs - 4. Urgent P-epairs _____ 0

Comments.
,L

10. Water Level at time of Inspections /- ft. above_..Z elow

top. of dam principal spillwayt

other ___.___...._

11. Summary of Deficiencies Noteds

Growth (Trees and Brush) on Embankment ,,

Animal Burrows and Washouts /IOA( - Aj . . .

Damage to slopes or top of dam __ __ __ _. ..... ....._•_'-

Cracked or Damaged Masonry

Evidence of Seepage/',A' /7'd....

Evidcnce of Piping A 4 ., ,.. -J...

Erosion A e 7 J
Leaks 7/en

Trash and/or debis impeding flow _ ___,__" ,

Clogged or blocked spillway !//9, Y' /,/ /7 n Al"

Other

COACHLACE POND DAM

B-1I

p . 0 0 0 0 O 0 O_ 0 0 0 0 0 •0 0 0



-3.- DAM.o NO, _= .-

3 12. Remarlks & Recommendationss (Fully Explain)

* 2,) 2 4+ 7 VR /4+4 IoAI) ++++++I,4es %dv 4bee+ R+ dk's _-......

- ) 6P,//4Jy ++++ +1 Ae4 dt/4j}4/S4,+ ,,) AA+&/ G?/+ +o

e e- m. 4 /j% W$/ *d CCefyr-)

/,2 Jer, A/ c+/e C4 , 6dL£ Ov+ #- e+ , +t45,i7 -

"CA)+ ', 4J l , 41ofe4 i05,qV *' ,5 dd + -

e *'/4 ,'11 ' a;t /a/// D eL4/A / e o__

o ,..4". 1 -s 1A I

13. Overall Condi-tions

1. Safe

2. Minor repairs needed

3. Conditionally safe - w repairs necded

4. Unsafe _

S. Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list .,

COACH LACE POND DAM

B-12

S 0 0 9 0 0 0 0 0 0 S 0 0 0 0 0 0



DESCnIPTION OF DAM

DISTRICT 2? . -

Submitted by . - '...eleV- Dam No. _ _-/_t-_A q-3

Date Z3/, X ? Z3 Gity/Town e/ /7-a/,

Name of Dam CI.4' ,

1. Locations Topo Sheet No., . A

Provide 8 " x 11" in clear copy of topo map with"location of
Dam clearly indicated.

2. Year builts e)l/ Year/s of subsequent repairs

E 3. Purpose of Dams Water Supply _ Recreational .... 0 0

Irrigation Other

4. Drainage Areas /,/ sq. mi. ..... .. acres

5. Normal Ponding Areas - acres; Ave. depth , 0

Impoundments -gals.; _.. .. acre ft.

6. No. and type of dwellings located adjacent to pond or reservoir

,. . / ......... i.e. summer homes, etc. . . . .. _, _ __._.

7. Dimensions of Dams Length _1___ t_ ,, Max. Height _ _ _ - S

Slopes& Upstre.am Face , /

Downstre.am Face !4'.." /

Width across top /f' I o,'

8. Classification of Dam by Materials

Earth.* Conc. Masonry Stone M.asonry

Timber Rockfill _ Other

9. A. Description of present land usage downstream of dams • 6

I 1o % rural; 90,ya % urban.

Be Is there a storage area or flood plain downstream of dan whi-c-h
could accomodate the Impoundment in the event of a complete
dam failure? yes no ,_,_______

2~A/(,& ~,)o G/114
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DAM NO. &-I4-;iJ

10. Risk to life and property in event of complete failure.

Noe of people /Ot.

Noe of homes _ _ _ _ _ _ _ _

Ho. of Businesses _-_-_- ______

_ o. of industrisest , -t . Ty peZ,;, ,- /,0,,)

No. of utilities * . -,Type 7 e,c, "

Railroads 

Other dams _/ ______ _- 0 S

Other _

11. Attach Sketch of dam.to this form showing section and plan
on 8". x 11" sheet.
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APPENDIX E

INFORMATION AS CONTAINED IN THE *
NATIONAL INVENTORY OF DAMS
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